Consequently, models of growing ruminants can be divided into 2 classes: extension models and research models. In the scope of this review, we will consider the second type, because it is probably the one which can be used to increase our comprehension of ruminant metabolism. It will also allow the design of more appropriate experiments in order to alter their metabolism during growth, this later aspect concerns particularly the partition of nutrients between lean and adipose tissues.
Relationships between the degree of aggregation of the model and its objectives.
For comparative purposes, we have reviewed the following mechanistic models of the growing ruminants : Gill et al, 1984 (GILL1), ), Oltjen et al, 1986a,b (OLTJ); France et al, 1987 (FRAN); Baldwin, 1989 (MARC), Gill et al, 1989a,b (GILL2); Sainz and Wolff, 1990a,b (SAWO) . In addition to differences in animal reference (growing lamb for GILL 1, GILL2 and SAWO models, growing steer for the others), these models also differ in their objectives, their levels of aggregation, the number of compartments they contain, the nutrients and fluxes that are considered, their approach of regulation.
Objectives of the models
The level of aggregation of the models depends on their objectives. The main objectives (classified by descending level of aggregation) are: a) to simulate empty body weight and body composition for different ranges of time (all models); b) to take into account the genetic background (frame size, OLTJ); c) to simulate the impact of nutritional history and nutritional modulation (underfeeding, overfeeding, compensatory growth) on growth and body composition (OLTJ, MARC); d) to simulate some aspects of the energy or nitrogen metabolism (GILL1 and GILL2, MARC), and/or the efficiency of utilization of absorbed nutrients (GILL 1, MARC); e) to evaluate hypotheses regarding the modes of action of growth promoters on the partition of nutrients (SAWO);
Objectives a,b,c and to a lesser extent e represent models reflecting priority of certain organs or tissues for utilization of nutrients (i.e. homeorhesis, Bauman and Currie, 1980) , according to the classical theories of growth (Brody, 1945 (Burleigh, 1980 (Lobley, 1986) . The number of Pro pools varies with the level of aggregation of a given model: from 1 (total Pro in the EB for OLTJ et FRAN), 2 for MARC (body and viscera), 3 for GILL1 (body, wool and dermis), 4 for SAWO (body, viscera, wool, other tissues) and up to 12 for GILL2 (Gut, liver, pancreatic and salivary glands, skin, follicles and wool, adipose tissues, CNS, heart, kidney, muscle, skin, reticuloendothelial system). For each pool, Pro deposition (fig 7) is constituted by the balance between a synthetic transaction (proteosynthesis) and a catabolic one (proteolysis).
-Proteosynthesis (Prosyn) The maximal rate of Prosyn in the GILL1 model is fitted empirically to metabolizable energy intake and to metabolic body weight (BW), according to Black and Griffiths (1975 In the other models which are more mechanistic for Pro compartments, Prosyn is related to DNA pool size in this compartment (OLTJ, MARC, and SAWO models), according to concept of growth as described by Baldwin and Black (1979) (Lindsay, 1976 (Peel, 1989) , insulin-like growth factors (Gluler et al, 1989) , thyroid hormones (Spencer 1985) , sexual steroids (Schmidely 1992), INS (Weekes, 1986) , and glucocorticoides (Sharpe et al, 1986 (Sauvant, 1995 
